by H Gordon Ungley VRD MD FRCS
Radical surgery in the pelvis usually involves the standard procedures of abdominoperineal excision or anterior resection, but on occasion we are confronted with a rectal growth involving the uterus or bladder, and in some situations may be called in consultation because of our experience in dealing with growths in the pelvis not arising primarily in the bowel, for example a uterine growth with extension into the bowel or bladder.
Since Ernest Miles described his classical abdominoperineal operation in 1907 surgeons have achieved some of the best results in cancer surgery. Not only did he teach radical excision of the pararectal tissues and areas of lymphatic spread, but he would complete the operation if necessary by a Wertheim hysterectomy if the growth had invaded the uterus. This continues to be done in advanced cases but I wonder if, when the bladder is also involved, we are so energetic in carrying out radical excision.
I should like to pay tribute both to Ernest Miles and to Lawrence Abel for their great contributions to surgery in the pelvis, particularly the abdominoperineal excision and the posterior exenteration. To me it has always been a major decision to take out the bladder and divert the urine, but as I have had experience of dealing with a number of growths involving the bladder either primarily or secondary to carcinoma of the cervix I have gained some knowledge of total cystectomy. On occasion a gynecologist has asked me to take over an advanced case of carcinoma of the cervix and in these I have done an anterior exenteration. Posterior exenterations have been carried out in cases where a rectal growth has invaded the uterus. It is seldom that an advanced growth of the rectum involving the bladder in the male is suitable for exenteration and to date I have not had a case where I thought the operation was indicated. If such a growth were mobile and there were no metastases I think we should consider the question of total exenteration. It is undeniable that certain types of malignant disease infiltrate locally but do not disseminate to the lymph nodes or blood stream or, if they do, it is late in their history.
These are the patients who give the surgeon a chance of success if he is willing to make wide excisions or, if necessary, exenterations. We can all recall cases where the mere size of a colon growth suggested inoperability at first sight. In one such case a growth involving the hepatic flexure was 6 in. (15 cm) across, with two long loops of small bowel infiltrated and further adhesion to or invasion of the duodenum; the mesentery of the small bowel was 5 in. (12-5 cm) thick and a mass of enlarged soft fleshy lymph nodes everywhere, including some alongside the aorta, and, finally, infiltration of the abdominal wall from the middle of the growth. Biopsy and frozen section of the fleshy lymph nodes was made and showed only reactive hyperplasia. The cedematous mesentery full of lymph nodes was divided and the small bowel loops resected. The whole mass was separated from the duodenum, which was not invaded but only adherent. Part of the abdominal wall was excised and finally the ends of the small and large bowel were united. The patient, who was a doctor, made a good recovery and is alive, well and still practising ten years later. This is not an exceptional experience and similar ones have been described by Members of this Section over the years. Such bold surgery is very rewarding and we do it not uncommonly in the abdomen, but this paper is especially concerned with the pelvis. It is my view that when a central pelvic mass is present, even if two or three of the viscera are involved, provided the mass is mobile on the pelvic wall and without evidence of distant dissemination, then radical removal gives the best chance of palliation and even long-term survival without recurrence. Compared with other methods of treatment such radical surgery is far superior.
On the occasions when one has been faced with a growth in the pelvis, either arising from the rectum or from the sigmoid adherent to the bladder, and the operation has entailed partial cystectomy with hysterectomy and excision of the rectum or anterior resection, one has been rewarded more often than not by long-term survival.
Such partial exenterations are among the most successful operations for advanced cancer as there is often no distant spread to liver or lymph nodes. The operation known as pelvic exenteration was introduced about twenty-five years ago when it was realized that half the patients dying from advanced cancer of the cervix infiltrating other pelvic organs had at autopsy no evidence of metastatic spread, the disease being confined entirely to the pelvis. Brunschwig, who pioneered this work, has shown over the years that far from being a palliative procedure originally designed to spare the suffering from urinary and fTcal fistulh, it has developed into a treatment with fiveand ten-year survival in certain cases.
Brunschwig's latest figures, not long before he died in 1969, showed that out of 840 pelvic exenterations there was a 25 % five-year survival. Admittedly these exenterations relate largely to carcinoma of the cervix, but there is also recorded (Brunschwig 1968 ) a series of 17 patients in whom total exenteration was performed as a primary procedure for a growth arising in the rectum. The operative mortality of 3 of these (within two months) was 17-6%, but this includes some who were operated upon 15-20 years ago. In the present day the operative risk is about 10 %.
Of the remaining 14 patients with this advanced disease 6 died within twelve months, but 8 of 17 lived for periods ranging between 1 i and 13 yearsthat is nearly 50% of patients with a condition commonly regarded as inoperable were given very considerable freedom from recurrence, some of them for many years.
Where urinary diversion is necessary the case is more formidable both from the point of view of the surgeon engaged in a long meticulous operation and from that of the anesthetist since the procedure will be a greater strain upon the resources of the patient. Post-operative nursing care is also demanding, but with the modem post-operative ward regime most of the difficulties of fluid and electrolyte balance can be overcome.
Assessment and Selection of Cases
It is often not possible to assess in detail the extent of'invasion of the pelvic viscera prior to laparotomy and it is well to have a pre-operative intravenous pyelogram and, if bladder involvement is suspected, a cystoscopy. This assessment of renal function as well as electrolyte balance prior to operation is essential.
At operation three problems may present:
(1) Local spread of the diseaseis this enough to prevent excision? (2) The presence or absence of distant metastases, either glandular or in the liver.
(3) Will a diversion of the urine be required?
Local Spread of the Disease A central pelvic mass which has extended through more than one viscus, but in which there is still mobility on the pelvic wall, can be a clear indication for excision, even though a difficult operation. Similarly, adherent loops of small bowel can be excised and do not as a rule present any special problem.
Enlarged Lymph Nodes
We normally arrange our bowel resections to encompass the area of lymphatic drainage and the problem of a pelvic growth is similar in this respect. Rather different is the widespread enlargement of lymph nodes extending from the growth up along the great vessels and aorta. An example of this has already been mentioned in the case of the doctor with a hepatic flexure growth.
Biopsy and frozen sections will be of great assistance and in my experience these large soft lymph nodes will prove to be inflammatory in many cases, if not in all. It would seem that this intense inflammatory response of the lymph nodes adjacent to a growth is no ordinary reaction to infection but rather a vigorous protective mechanism against the invading growth. It is always my hope that at some time in the future this examination of the lymph nodes removed by biopsy will provide a clue to the origin and treatment of cancerpossibly immunological.
Invasion of
Blood Vessels In some patients in whom a massive growth appears to be suitable for palliative excision, it is found as the operation proceeds that there is extension to the external iliac or common iliac vessels. This extension of indurated tissue may be inflammatory or neoplastic and must be biopsied and examined by frozen section. Brunschwig & Barber (1967) stated that in a series in which resection of these vessels had been included in an exenteration operation there was not one long-term survivor. They concluded, as most would, that with such extensive spread of growth the disease was beyond surgery.
With regard to major blood vessels it can be pointed out that the routine ligation of the anterior branch of the internal iliac artery and vein is our standard practice in extensive pelvic operations, particularly where more than one viscus is involved. I have not found any untoward reaction from this, either in resection of the rectum combined with hysterectomy or in total cystectomy, but I do not think it necessary in routine excision of the rectum by the abdominoperineal operation or by an anterior resection.
Extension to the Bony Pelvic Girdle During my surgical life I have never resorted to bone excision when removing a growth in the rectum or when operating for recurrent disease in the pelvis arising either from the rectum or from other pelvic organs.
The very careful study of patients in whom such bony excisions were made by Brunschwig (Brunschwig & Barber 1969) reveals that the mortality of the operation was such that out of 28 patients subjected to radical operation 8 did not leave the hospital alive up to fifty-two days after operation. Sixteen survived an average of twelve months. Only 4 of the 28 remained, namely 14-8 %, but these lived five or more years, 2 dying of cancer in five and six years and 2 surviving twelve and seventeen years free of cancer. Thus, even in these experienced hands, mortality or morbidity is very considerable and my personal choice is to use less drastic procedures if bone is found to be involved. Way (1969) refers to the removal of bone at the time of total exenteration for carcinomas that have spread to the lower part of the urethra or in carcinoma of the vulva. He describes how recurrences tend to form in the bone of the lower part of the pubic arch, and how he always removes some of the bone in cases where the growth is adherent in this situation. By an ingenious technique using the Gigli saw only the lower half of the symphysis is removed together with the inner parts of the descending rami on each side, thus leaving intact the continuity of the bony pelvis.
In a personal communication Max Pemberton (1969) tells me that he removed part of the iliac crest to complete excision of a recurrent anaplastic carcinoma of the c=cum. The patient is now 81 years old and free from recurrence eighteen years after his last operation.
The Frozen Pelvis This is of ill omen and usually spells inoperable disease, but occasionally one is relieved to find that the fixation is inflammatory or the result of previous radiotherapy. With the more highly developed techniques of radiotherapy such generalized fibrosis is less common, but in any case biopsy of the margins of the solid tissue is essential. Colostomy followed by a second look after an interval may be helpful in making a decision but I have not found this useful in many cases. On some occasions I have persisted with the excision when supported by negative biopsy reports; in one such case of solid pelvis surrounding a carcinoma of the bladder previously treated by radiotherapy, a ureterocolic diversion was followed by total cystectomy fourteen days later. This was done in 1957, the patient surviving eight years. However, much the more usual experience is that where there is fixity of the growth to the pelvic wall the condition is beyond excisional surgery and it is wiser to abandon the operation, perhaps carrying out palliative urinary diversion if indicated. Way (1969) , in referring to his exenterations for carcinoma of the cervix states that he will not accept any case for surgery in which a course of pre-operative external irradiation has been given to the pelvis.
Distant Metastases
The question of excision of a resectable primary growth in the presence of distant metastases, for example in the liver, is decided in the majority of cases in favour of excision, as the patient as a rule has a more comfortable life, as well as a longer one, than if the primary tumour is left untreated.
Although this principle is widely accepted it is not at all easy in some patients to decide whether anterior resection or abdominoperineal excision would be the better operation. Anterior resection is an excellent solution where technically possible namely a union without tension, with a fully adequate blood supply and a suture line between untraumatized bowel ends well clear of the growth.
However, in a fat person with a small pelvis, particularly if associated with a large growth, or in a patient debilitated by liver metastases and general toxemia, a low anastomosis may be a hazardous undertaking. In some such cases abdominoperineal excision or a modified Hartmann procedure dividing the bowel at the anorectal level is probably a wiser choice.
Multivisceral Involvement
One of the difficulties in these extensive pelvic growths is the assessment of bladder involvement as it is not always possible to detect invasion of the wall by pre-operative cystoscopy. This point is well known to urologists and has been emphasized recently in a paper on exenteration by Way (1969) . The muscular coat may be involved without any evidence on cystoscopy, although extension of the growth into the bladder is evident at laparotomy. It may of course be possible to do a radical excision of an extensive pelvic neoplasm and yet not have to remove the whole bladder. A wedge resection of the dome or a limited partial cystectomy may suffice to eradicate the disease. Where the whole bladder has to be sacrificed urinary diversion will be necessary, but before discussing this one must consider the ureters.
Much has been written about repair of damage done to the ureter during rectal or gynecological operations, but less about the technique of avoiding it. It is my view that it is far better to see the ureter than to rely on avoiding it by palpation of a ureteric catheter previously passed up from the bladder. It should be seen well away from the growth by dissection in the iliac fossa and then traced downwards past the growth and to the area of excision, particularly before dividing the lateral ligaments.
One is planning to raise a leaf of peritoneum on each side of the pelvis in order to reconstitute the pelvic floor; why not then raise the peritoneum to the level of the ureters early in the operation?
In dissecting the tissues to visualize the ureter one should not proceed to the very wall of the ureter but only to within half a centimetre or so in order to preserve its blood supply. This may not be possible near the growth but it is certainly practical above and below it.
A common source of injury to the ureter is the application of clamps to the inferior mesenteric pedicle, particularly if the bowel and mesentery are adherent to the posterior abdominal wall. The ureter is then easily taken up with the vessels and crushed in the clamp. The only safe method is to isolate the vessels, lay the ligatures round them and finally check that the ureter is clear before tying the knots.
Methods of Urinary Diversion
Although we are not primarily urologists it is very much our concern to deal with urinary problems where they present during operations upon pelvic growths.
Not uncommonly dilatation of a ureter is present on one or both sides but this need not be a bar to transplantation of the ureters; in fact it is rather an indication that something should be done to relieve the obstruction. Following urinary diversion it is not unusual to find that the hydronephrosis and hydroureter have improved.
In transplanting ureters it is common practice to employ indwelling ureteric catheters which will be led out via the anus, colostomy or ileal conduit and attached to collecting bottles. The two kidneys will then be under independent observation and urinalysis will be simplified. Furthermore, oedema at the anastomosis does not cause temporary anuria and urinary output can be accurately measured.
Wet Colostomy This is an operation of which I have little experience, but it is one way of completing a total exenteration. It has the great advantage of reducing the operating time by at least one hour as compared with the fashioning of a colostomy in the left iliac fossa and an ileal conduit on the right side. In these extensive operations there are patients to whom such a reduction in time assumes great importance.
The wet colostomy can be positioned in the middle line after excising the umbilicus as this is a convenient site for management by the patient. One of the complications following total exenteration has always been intestinal obstruction from adhesion of loops of small bowel in the de-peritonealized pelvis, and it may also arise from loops passing round the emerging colon, in the middle line. Way (1969) has devised an ingenious method of incising the peritoneum in a transverse direction, the incision completely encircling the abdominal cavity except where the colon emerges. The two opposing layers of peritoneum are then sutured transversely across the abdomen using silk sutures, thus preventing the intestine from gaining access to the now raw empty pelvis. This effectively prevents obstruction.
The Ureterocolic Anastomosis
Although it is probable that implantation of the ureters into the intact colon is not as a rule as satisfactory as an ileal conduit, nevertheless on occasion it is a very useful method where the kidneys are in good condition and where local factors such as multiple adhesions make an ileal loop more than usually difficult.
It is also valuable in cases where it is desirable to conclude the operation more expeditiously than would be possible with an ileal conduit, and from the patient's point of view it has the great advantage of avoiding an 'ostomy'. I have always used the submucosal passage of the ureter for an inch or so combined with a mucosa-to-mucosa suture of the ureters to the bowel, and have found it atisfactory. Daniel et al. (1965) suggested that this ureterocolic diversion could be combined with a Reilly sigmoid myotomy to reduce the damaging effect of colonic pressure and so reduce reflux and infection of the kidneys.
Although we look upon the ureterocolic anastomosis as somewhat inferior to the conduit, nevertheless I have a number of patients who have survived many years with this urinary diversion, and in some cases there has been a remarkable adaptation of the bowel to the presence of urine in it.
In one such patient with a recurrent anaplastic cervical carcinoma which had invaded the bladder, excision of the growth together with the entire vagina and total cystectomy was combined with ureterocolic anastomosis in one stage. The patient after six months developed the following routine. In the morning three bowel movements occur at which urine and faces are mixed. After this time the patient has no further bowel actions until the next day but passes only urine, which she states is as clear as if it were from the bladder. She voids urine at about two-hourly intervals and is not disturbed at all during the night. She has remained in this satisfactory state with normal intravenous pyelograms for eleven years and was well when seen by me two months ago.
The lleal Conduit This is a valuable method of diverting the urine, but certain points in the technique merit attention. First of all, it is very easy to endanger the ends of the ileum when dividing the bowel to fashion an isolated loop with pedicled mesentery. I have found it advisable to remove a 'V'-shaped section of ileum on each side of the proposed loop in order to preserve the blood supply of the bowel at all four ends. One has to bear in mind that three suture lines are involved, namely the end-to-end anastomosis to restore continuity, then the union of the ureters to the ileum, and finally the junction of the ileum to the surface of the skin where a spout is made. Whereas in early cases I used individual insertions of the ureters into the ileal loop and made a normal closure of the proximal end, I now use the technique described by David Wallace (1966) in which the ends of the ureters are slit for a distance equal to the width of the ileum, then joined together. The conjoined ureters are then anastomosed to the proximal end of the ileal loop. Prior to the 'V' section technique already described I had 2 cases in which the anastomosis disrupted, but fortunately a successful resuture was made in both patients. I have had no failures in union since resecting the 'V'-shaped segments. This method of fashioning the ileal conduit has been used both as a palliative measure when the growth was beyond excision, and also combined with total cystectomy either at the same time or as a twostage procedure. The one-stage operation is preferable as the pelvic operation is much more difficult after a previous dissection to free the ureters.
Although one of the best methods of diverting the urine, the ileal conduit is not by any means free from complications. If the loop is too long, stagnation of urine may result in infection and in turn stone formation may occur. This complication happened in one patient and was overcome by irrigation of the loop with saline and by encouraging the patient to drink fluids more freely. A periodic review of the loop and the kidneys by intravenous pyelogram is essential.
From personal experience of various forms of urinary diversion and from the literature, it is evident that all forms of diversion are liable to complications. This pointis well illustrated by Brunschwig & Barber (1968) who describe secondary and tertiary diversions following upon each of the accepted-methods which were used at the primary operation (72 in 840 diversions). 6 Finally, some points are important in the postoperative care of these exenterations. The most difficult are those in whom urinary diversion has been necessary. In these daily estimation of electrolytes is required, particular attention being given to the serum chloride. The volume of urine secreted will be noted; in some patients 40 mg of frusemide is put into the intravenous drip to encourage diuresis provided the blood pressure is satisfactory.
Sodium bicarbonate and sodium lactate by mouth are used if there is any evidence of hyperchloremia and I have sometimes kept the patient on sodium bicarbonate for prolonged periods in cases of ureterocolic diversion.
In considering late complications such as intestinal obstruction or abdominal pain one has to bear in mind that the patient may not be suffering from a recurrence of cancer but from some curative condition such as an adhesion or volvulus or, if the appendix has not been previously removed, from appendicitis. Laparotomy in these patients may well be life saving.
Conclusion
(1) In most cases of advanced carcinoma of the rectum where excision is possible, partial exenteration will suffice although this may include partial cystectomy as well as hysterectomy.
(2) The difficulties of assessment from enlarged lymph nodes, invasion of blood vessels, involvement of bone, the frozen pelvis and distant metastases have been discussed.
(3) Although it is seldom that total exenteration is indicated for advanced carcinoma arising in the rectum, some points in connexion with diversion of both urinary and fical channels have been mentioned.
(4) The benefit to the patient of these exenterations is emphasized, not only as a valuable palliative measure but also in terms of five-and ten-year survivals.
